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Abstract
Objectives—Understanding the proper-
ties of an outcome measure is essential in
choosing the appropriate instrument and
interpreting the information it generates.
The MOS 36 item short form health
survey questionnaire (SF-36) is widely
acknowledged as the gold standard ge-
neric measure of health status; few studies
however have evaluated its use for clinical
trials in multiple sclerosis. Its clinical
appropriateness, internal consistency re-
liability, validity, and responsiveness was
investigated across a broad range of
patients with multiple sclerosis.
Methods—A prospective study in which
150 adults with clinically definite multiple
sclerosis completed a battery of question-
naires evaluating generic health status,
disability, handicap, and emotional well-
being. Of these, 44 patients undergoing
inpatient rehabilitation completed the
questionnaires before and after interven-
tion to evaluate responsiveness.
Results—Score distributions demon-
strated significant floor and ceiling eVects
in four of the eight dimensions which were
particularly marked when patient selec-
tion was restricted to a narrow band of
disease severity (as is the case in most
clinical trials). Internal consistency ex-
ceeded the standard for group compari-
sons for all dimensions. Convergent and
discriminant construct validity was sup-
ported by the direction, magnitude, and
pattern of correlations with other health
measures. In comparison with instru-
ments measuring associated constructs,
the responsiveness of the SF-36 was poor
in evaluating change in moderate to
severely disabled patients participating in
a programme of inpatient rehabilitation.
Conclusions—The SF-36 has some limita-
tions as an outcome measure in multiple
sclerosis. The results highlight the need
for all instruments to be examined in the
specific sample population under question
and for the specific research question
being investigated. In multiple sclerosis
clinical trials, the SF-36 should be supple-
mented with other relevant measures.
(J Neurol Neurosurg Psychiatry 2000;68:150–156)

Keywords: multiple sclerosis; SF-36; quality of life

Numerous clinical trials have been undertaken
in the past decade to determine the eVective-

ness of a range of interventions in multiple
sclerosis. Traditionally these trials have evalu-
ated outcome on the basis of clinical end points
(for example, relapse rate) and physiological
parameters (for example, lesion load on MRI1).
In recent years there has been a gradual broad-
ening of the outcomes measured to include
aspects of health status.2 3 Alongside this
advance, an increasing number of new meas-
ures of health status have been developed.4–6

Unfortunately only preliminary information is
available about many of these measures,
particularly on their use in clinical trials. As a
consequence researchers have found that they
are faced with greater choice but limited infor-
mation on which to base their selection.7

It is widely agreed that the choice of outcome
measure(s) is crucial to the successful design of
a clinical trial.8 An informed decision is reliant
on knowledge of the scientific (reliability, valid-
ity, and responsiveness) and clinical properties
(feasibility, appropriateness to the study sam-
ple, respondent burden) of available measures.9

Understanding the purpose of the study is also
a key consideration as diVerent questions may
require diVerent measures. Will the instrument
be used to describe specific characteristics of
the population? Will it make comparisons with
other samples? Will it evaluate the eVectiveness
of an intervention? Such information is essen-
tial in choosing the most appropriate instru-
ment and interpreting the results generated in a
meaningful way.

Two diVerent approaches to the measure-
ment of health status are the generic and the
disease specific models. The generic model
seeks to assess basic health values thought to be
relevant to health status regardless of disease,
treatment, or age group.10 By contrast, the dis-
ease specific model is not concerned with
establishing universal standards but aims
instead to reflect factors relevant to the person
with a specific disease.

The SF-36 is generally considered as the
gold standard generic measure of health
status.4 It is available in several languages and
has been adopted and disseminated worldwide.
A standard United Kingdom version has been
developed11 and norms determined for the
healthy population both in the United States12

and United Kingdom.13 Although proved to be
reliable and valid in a range of patient groups12

relatively few studies have investigated its use in
multiple sclerosis. Most have examined its
value in describing the impact of multiple scle-
rosis on quality of life; often comparing their
findings to other patient groups and the general
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population.14–17 Few have used the SF-36 as an
outcome measure in clinical trials of multiple
sclerosis.18 19

In 1996 we published the results of a cross
sectional study which piloted the use of the
SF-36 in patients with multiple sclerosis in a
rehabilitation unit.15 Our results showed that
the SF-36 demonstrated marked floor eVects in
some dimensions in this group of moderately to
severely disabled patients. We suggested that
this was likely to limit its potential responsive-
ness in evaluating any changes that may occur
as a result of interventions. We concluded that
a systematic evaluation of the SF-36 in a
broader range of patients with multiple sclero-
sis was necessary. This study investigated the
appropriateness, reliability, and validity of the
SF-36 in a broad range of patients with multi-
ple sclerosis from the newly diagnosed to those
in the advanced stages of the disease. It deter-
mined its responsiveness in a subgroup of
patients undergoing a programme of inpatient
rehabilitation.

Methods
SAMPLING

One hundred and fifty patients with a diagno-
sis of clinically definite multiple sclerosis20 par-
ticipated in this ethically approved prospective
study. Consecutive patients were recruited
from three diVerent sources within a healthcare
setting: a weekly outpatient assessment clinic,
an inpatient neurorehabilitation unit, and those
admitted under a single consultant (AJT) to
acute hospital wards. Patients were excluded if
they were cognitively impaired such that they
were unable to reliably complete the question-
naires; had other diseases such as rheumatoid
arthritis which may have influenced their
health status; or were non-English speaking.

STRATIFICATION PROCESS

Data collected solely from one particular
setting is often biased. For example, a larger
percentage of severely disabled patients are
more likely within the acute hospital setting
than among those attending a follow up outpa-
tient appointment. To ensure a more even
spread of disability within our sample we
undertook a stratification procedure to ensure
that it was comprised of equal numbers of
patients across the entire range of disease
severity. This process involved a neurological
registrar assessing all patients with Kurtzke’s
functional systems scale and expanded disabil-
ity status scale (EDSS),21 and then categorising
them into one of three groups22: mild (EDSS
0–4.5), moderate (EDSS 5.0–6.5), or severe
(EDSS 7.0–9.5). Consecutive patients were
recruited until there were 50 patients in each
category.

TEST BATTERY AND METHODS OF

ADMINISTRATION

Demographic details were collected by inter-
view and diagnostic details derived from the
medical records. All patients were rated for
level of disease severity as described above.
Level of disability was scored by interview
using the functional independence measure

(FIM)23 administered in accordance with pub-
lished guidelines. Patients also completed a
battery of self reported questionnaires measur-
ing a range of health constructs including
generic health status, handicap, emotional
wellbeing, and a 0–10 point global rating scale
of overall quality of life. Whenever possible this
was undertaken independently but when nec-
essary (for example, with visual disturbance,
diYculty writing) physical assistance was
provided by the researcher. No assistance was
given in interpreting the questionnaires.

One hundred and six of the patients were
assessed at a single time point. The other 44
subjects, who were all rehabilitation inpatients,
were assessed at two time points (admission
and discharge) to evaluate responsiveness.

THE HEALTH STATUS MEASURES

The anglicised version of the SF-3613 was used.
This 36-item generic health status question-
naire includes eight multi-item measures of
functioning and wellbeing: physical function
(PF-10 items), role limitations due to physical
(RLP-four items) or emotional (RLM-three
items) health problems, social function (SF-
two items), emotional wellbeing (MH-five
items), bodily pain (BP-two items), energy and
fatigue (EV-four items), and general health
perceptions (HP-five items). All items are
coded, summed, and transformed onto a scale
of 0–100 (0=worst health, 100=optimal
health).12 In addition, scores on these eight
dimensions can be reduced to two summary
scores, a physical (PCS) and a mental compo-
nent (MCS), by means of principal compo-
nents analyses.24

A global 0–10 point scale was used to rate
overall quality of life (QoL).25

Instruments measuring related health constructs
Information was gathered from the following
instruments to enable comparison with some
of the SF-36 dimensions.

(1) Functional performance was assessed, by
patient interview, using the FIM motor do-
main. This 13 item, seven level scale measures
aspects of daily function in four subscales: self
care, sphincter control, transfers, and locomo-
tion. The total score range is 13–91 with higher
scores indicating greater levels of independ-
ence.

(2) Handicap was assessed using the London
handicap scale (LHS).26 This six item, six level
scale assesses the disadvantage experienced by
the individual patients in the dimensions of
mobility, physical independence, occupation,
social integration, orientation, and economic
self suYciency. The total score range is 0–100
with higher scores indicating the least level of
disadvantage.

(3) Emotional status was assessed using the
28 item general health questionnaire (GHQ).27

This version has four subscales that measure
disturbances in the areas of somatic com-
plaints, anxiety, social dysfunction, and depres-
sion. The total score range is 0–28, with higher
scores indicating greater levels of emotional
disturbance.
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Each of these instruments has been used in
various multiple sclerosis populations and has
been shown to be valid, reliable, and responsive
within the rehabilitation3 19 and hospital
setting.28

THE REHABILITATION PROGRAMME

The inpatient rehabilitation programme con-
sisted of a structured, goal oriented, multidisci-
plinary programme specifically aimed at con-
sidering the individual needs of the patient.3

This typically included eVorts to improve
functional independence, mobility, bladder
and bowel function, and communication.
Advice and education regarding work and
leisure pursuits, tone management, fatigue
management, and strategies to compensate for
memory dysfunction were also regular compo-
nents of this programme.

DATA ANALYSES

Statistical analysis was performed using
SPSS.29 Descriptive statistics were used to
describe demographic and disease characteris-
tics of the sample.

Appropriateness
Appropriateness has been used to define
whether the range of the construct measured
within the study sample is similar to the range
covered by the measurement instrument.30 In
essence this reflects how relevant the instru-
ment is to the population being examined. This
was assessed by examining the scale score dis-
tributions (range, mean, SD, floor (minimum),
and ceiling (maximum) scores) of the eight
dimensions and the two summary scales of the
SF-36, as well as for each of the other
measures.

Reliability
One aspect of reliability, internal consistency,
was calculated by Cronbach’s á statistic.31

Alpha coeYcients exceeding 0.7 are considered
adequate for group comparison.12

Construct validity
Construct validity is the process used to estab-
lish the validity of a measurement instrument
when no criterion or universe of content is
accepted as entirely adequate to define the
attribute being measured.31 It is determined by

examining the extent to which empirical data
support hypotheses concerning the construct
the instrument is purported to measure. We
examined the data for evidence of:

(1) Convergent validity—by determining the
relation between dimensions on the SF-36 and
instruments measuring similar constructs.
Pearsons product-moment correlations were
examined for: SF-36 emotional wellbeing
dimensions with the GHQ; SF-36 physical
dimensions with the FIM and the EDSS; and
SF-36 social and role dimensions with the
LHS. To provide evidence of convergent valid-
ity we would expect, for example, to see
substantial correlations between the SF-36
physical dimensions, the EDSS, and the FIM;
and likewise between the SF-36 emotional
dimensions and the GHQ.

(2) Discriminant construct validity—by de-
termining the relation between dimensions on
the SF-36 and instruments measuring diVerent
constructs. Pearson product-moment correla-
tions were examined between the physical and
emotional wellbeing dimensions of the SF-36;
the FIM and the SF-36 emotional wellbeing
dimensions; and the GHQ and the SF-36
physical dimensions. To provide evidence of
discriminant validity we would expect, for
example, to see weak correlations between the
SF-36 emotional dimensions and the FIM; and
between the SF-36 mental and physical
summary scales.

(3) Group diVerences construct validity—by
examining the diVerences in SF-36 scores
between diVerent groups. We investigated the
ability of the mental and physical summary
scales to distinguish between diVerent levels of
disease severity in multiple sclerosis by using a
one way analysis of variance (ANOVA) with
post-hoc comparison, adjusting for multiple
comparisons using Bonferroni’s test, with
á=0.05. To provide evidence of group diVer-
ences construct validity we would expect, for
example, that patients categorised into the
severe group would report lower scores on both
of the summary scales than patients in the mild
group.

(4) Hypothesis testing—by examining
whether the results produced are consistent
with theoretical expectation. The following
hypotheses were tested using independent t
tests, with á=0.05: (a) patients requiring carer
assistance will report lower scores in the SF-36
physical function dimensions than those who
are independent in their daily care; (b) patients
with relapsing-remitting multiple sclerosis will
report higher scores in the physical summary
scale of the SF-36 than those with secondary
progressive multiple sclerosis; (c) patients scor-
ing >5.0 points on the GHQ (indicating emo-
tional distress as defined by Dalos et al27) will
report lower scores on the SF-36 mental sum-
mary scale than those scoring <5.0 points.

Responsiveness
Responsiveness is the ability of the instrument
to measure clinically important change over
time.9 This was examined in a subgroup of 44
patients admitted for a short period of
inpatient rehabilitation. This intervention has

Table 1 Demographic and diagnostic characteristics

Total sample
n=149

Mild EDSS
0–4.5 n=47

Moderate
EDSS
5.0–6.5 n=51

Severe EDSS
7.0–9.5 n=51

% Female 68 60 67 76
Age (y) (mean (SD) (range)) 44.6 (10.8) 41.4 (10.2) 45.4 (10.7) 47.1 (10.6)

(24–78) (24–68) (24–78) (24–73)
Disease pattern:

Secondary progressive (%) 50 2 71 76
Primary progressive (%) 11 13 8 12
Relapsing-remitting (%) 33 66 21 12
Benign (%) 6 19 0 0

Years since first symptoms
(mean (SD) (range))

14.6 (8.9)
(0.6–43)

12.3 ( 9.3)
(2–41)

15.7 ( 8.3)
(0.6–40)

16.0 (8.5)
(1.4–43)

Years since diagnosis (mean
(SD) (range))

10.2 (7.6)
(0.1–38)

7.5 (7.8)
(0.1–30)

10.8 (7.2)
(0.2–38)

12.1 (7.2)
(1.2–33)

Place of assessment:
Outpatient clinic (%) 57 98 49 29
Inpatient ward (%) 7 2 4 14
Rehabilitation unit (%) 36 0 47 57
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been previously evaluated and was shown to be
eVective in improving aspects of health status
in people with multiple sclerosis in both the
short3 and long term.19 In each of these
outcomes patients change scores between
admission and discharge were determined, and
eVect sizes calculated (where eVect size=mean
change/SD of the initial distribution of
scores).32 The criterion proposed by Cohen33

was used to interpret the eVect size, where 0.2
is small, 0.5 is moderate, and 0.8 or greater is
large. Paired t tests were used to determine the
statistical significance of these change scores.

Results
SAMPLE CHARACTERISTICS

Of the 150 patients entered into the study, one
did not complete the battery of questionnaires
and was excluded from the analyses. Of the
remaining 149 people there were no missing

data for any items. Table 1 presents the demo-
graphic and diagnostic characteristics of the
study sample, of which 70% were married,
33% were employed, and 49% required assist-
ance with their daily care. Table 2 shows the
mean SF-36 scores for our sample alongside
those of two other multiple sclerosis popula-
tions.

APPROPRIATENESS

Table 3 presents the score distributions for the
SF-36 dimensions and summary scales. In the
total sample, scores in all dimensions span vir-
tually the entire range; however, floor eVects in
three dimensions (physical function, physical
and emotional role limitations) and ceiling
eVects in two dimensions (emotional role limi-
tations and pain) exceed the recommended
criteria of 20%.34 When patients are subdivided
into groups according to disease severity the
distribution of scores within each subgroup, in
some cases, alters markedly. For example : (a)
the physical function scores span only the bot-
tom 20% of the range for the severe group; (b)
the means fall substantially outside the mid-
point of the scale for physical function and
physical role limitations in the moderate and
severe groups (mean PF moderate=22.9,
severe=4.4; mean RLP moderate=28.5, se-
vere=10.5); (c) floor eVects increase markedly
for physical function and role limitations (both
emotional and physical), particularly in the
severe group. The lowest possible score is
reported by 84% of severe patients for physical
role limitations and 36% of patients for
emotional role limitations.

Table 3 demonstrates that the diVerences in
score distributions between the total sample
and the subgroups were less marked in the
summary scales. Of importance, no ceiling or
floor eVects were present.

Table 4 presents the score distributions for
instruments measuring related health con-
structs. In the total sample scores on the FIM,
LHS, and the global rating scale of QoL span
virtually the entire scale range; the mean scores
were near the midpoint; and the floor and ceil-
ing eVects were minimal. This indicated that
the scales were appropriate for the total study
sample. When patients were subgrouped ac-
cording to EDSS score the appropriateness of
these instruments, while not ideal, remained
satisfactory. Although the scores were re-
stricted to a smaller range of the available scale,
the floor and ceiling eVects remained well
below the recommended criteria of 20%.34 By
contrast, in both the total sample and each of
the subgroups, the mean scores on the GHQ
fell below the midpoint of the scale and the
ceiling eVects were above the recommended
upper limit.

RELIABILITY

Internal consistency reliability for each of the
eight dimensions and the component summary
scales of the SF-36 was high with á coeYcients
ranging between 0.77 to 0.94.

Table 2 SF-36 scores for three diVerent multiple sclerosis (MS) populations

SF-36 dimensions
MS this study
n=149 mean (SD)

MS America
n=171 mean (SD)

MS Canada
n=97 mean (SD)

Physical function 27.9 (28.1) 36.2 (32.3) 32.5 (27.4)
Emotional wellbeing 66.7 (19.8) 65.3 (19.9) 68.2 (20.8)
Role limitations physical 29.1 (38.9) 33.4 (39.3) 29.1 (35.8)
Role limitations emotional 59.1 (43.2) 61.3 (42.3) 55.7 (43.0)
Social function 49.7 (26.6) 58.3 (27.2) 60.9 (27.8)
Bodily pain 62.8 (29.6) 71.8 (26.8) 67.3 (27.7)
Energy and vitality 43.6 (22.0) 39.0 (21.6) 37.8 (21.7)
Health perceptions 50.0 (22.8) 43.0 (28.7) 52.0 (22.4)

American multiple sclerosis population compiled from Vickrey et al 1997; Canadian multiple
sclerosis population compiled from Brunet et al 1996.

Table 3 Baseline SF-36 score distributions

SF-36 (scale range 0–100)
Total sample
(n=149)

Mild
(n=47)

Moderate
(n=51)

Severe
(n=51)

Dimensions
Physical function:

Sample range 0–100 5–100 0–65 0–20
Mean (SD) 27.9 (28.1) 58.7 (24.6) 22.9 (16.1) 4.4 (6.0)
Floor/ceiling eVect (%) 21/2 0/6 10/0 52/0

Emotional wellbeing:
Sample range 0–100 24–100 4–100 0–92
Mean (SD) 66.7 (19.8) 66.0 (18.3) 70.4 (22.4) 63.0 (18.0)
Floor/ceiling eVect (%) 1/3 0/2 0/6 2/0

Role limitations physical:
Sample range 0–100 0–100 0–100 0–100
Mean (SD) 29.1 (38.9) 50 (41.7) 28.5(37.1) 10.5 (27.2)
Floor/ceiling eVect (%) 53/18 25/34 50/16 84/6

Role limitations emotional:
Sample range 0–100 0–100 0–100 0–100
Mean (SD) 59.1 (43.2) 58.9 (41.8) 62.1 (42.2) 55.3 (45.9)
Floor/ceiling eVect (%) 27/47 23/45 24/49 36/46

Social function:
Sample range 0–88.9 0–88.9 0–88.9 0–88.9
Mean (SD) 49.7 (26.6) 58.9 (24.3) 51.8 (22.4) 38.9 (29.4)
Floor/ceiling eVect (%) 8/0 4/0 2/0 18/0

Bodily pain:
Sample range 0–100 12–100 10–100 0–100
Mean (SD) 62.8 (29.6) 65.5 (25.5) 64.5 (30.7) 58.3 (32.3)
Floor/ceiling eVect (%) 2/28 0/25 0/33 6/26

Vitality and energy:
Sample range 0–100 0–100 10–95 0–90
Mean (SD) 43.6 (22.0) 45.1 (22.2) 44.3 (21.9) 41.3 (22.4)
Floor/ceiling eVect (%) 1/1 2/2 0/0 2/0

General health perceptions:
Sample range 5–100 20–90 5–87 5–100
Mean (SD) 50.0 (22.8) 56.7 (18.9) 45.9 (20.8) 48.1 (27.1)
Floor/ceiling eVect (%) 0/1 0/0 0/0 0/2

SF-36 PCS:
Sample range 9.2–56.9 24.3 –56.9 9.2–47.3 9.7–40.2
Mean (SD) 31.8 (10.6) 40.9 (9.5) 29.9 (8.7) 25.3 (6.8)
Floor/ceiling eVect (%) 0/0 0/0 0/0 0/0

SF-36 MCS:
Sample range 15.9–73.0 16.9–62.6 22.3–73.0 15.9–72.4
Mean (SD) 47.1 (12.2) 44.2 (11.8) 49.4 (12.6) 47.3 (11.6)
Floor/ceiling eVect (%) 0/0 0/0 0/0 0/0

PCS=Physical component summary scale; MCS=emotional component summary scale;
Mild=EDSS 0–4.5; Moderate=EDSS 5.0–6.5; Severe=EDSS 7.0–9.5.
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CONVERGENT AND DISCRIMINANT CONSTRUCT

VALIDITY

Intercorrelations between the SF-36 dimensions
Table 5 reports intercorrelations between
SF-36 dimensions. Importantly, none of the
correlations were strong (r=0.09–0.61) dem-
onstrating that each dimension was measuring
a related but distinct construct. As predicted,
related dimensions were more strongly associ-
ated than less related dimensions. For example,
physical function showed a stronger correlation
with physical role limitations (r=0.57) than
with emotional wellbeing (r=0.09) or emo-
tional role limitations (r=0.14). Similarly emo-
tional wellbeing showed a stronger correlation
with emotional role limitations (r=0.54) than
pain (r=0.29). Interestingly, emotional wellbe-
ing showed a much stronger correlation with
energy and vitality (r=0.61) than did physical
function (r=0.18).

Correlations between SF-36 dimensions and
instruments measuring related health constructs
As predicted, associations between SF-36
dimensions and instruments measuring related
health constructs were strongest between those
measuring similar concepts. For example,
physical function correlated strongly with the
FIM (r=0.68) and the EDSS (r=−0.82); and
emotional wellbeing correlated substantially
with the GHQ (r=−0.59). By contrast, associa-
tions were weak between instruments measur-
ing unrelated constructs. For example, emo-
tional role limitations was only weakly

associated with the FIM (r=0.04), and pain
was only weakly associated with the EDSS
(r=−0.07). It is notable that the social function
dimension correlated more strongly with scales
measuring emotional constructs (for example,
GHQ r=−0.56) than physical constructs (for
example, EDSS r=−0.29; FIM r=0.34).

Group diVerence construct validity—As ex-
pected, statistically significant diVerences be-
tween the patient subgroups occurred in three
SF-36 dimensions (social function, physical
function, and physical role limitations; p<0.05–
0.0001). This finding demonstrates the ability
of these dimensions to discriminate between
diVerent levels of disease severity. Significant
diVerences were also demonstrated between all
subgroups for the physical summary scale
(p<0.001), but only between the mild and the
moderate group in the mental summary scale
(p<0.03).

Hypothesis testing—As predicted: (a) patients
requiring carer assistance reported lower scores
in the physical role limitations dimension than
those who are independent (p<0.0001, mean
scores=13.5 and 43.7 respectively); (b) patients
with relapsing-remitting multiple sclerosis re-
ported higher scores in the physical summary
scale than those with secondary progressive
multiple sclerosis (p<0.0001, mean
scores=35.7 and 27.4 respectively); (c) patients
scoring >5.0 points on the GHQ reported
lower scores on the mental summary scale than
those scoring <5.0 points (p<0.0001, mean
scores=40.4 and 52.2 respectively).

RESPONSIVENESS

Forty four patients participated in inpatient
rehabilitation for an average of 20 days ((SD 6)
range 13–39). EVect sizes for the SF-36
dimensions ranged from negligible to small
(eVect sizes 0.01–0.30). The dimensions dem-
onstrating the largest eVect size were the emo-
tional role limitations (eVect size 0.27) and
pain (eVect size 0.30). Of the eight dimensions,
only pain (p=0.006) and physical function
(p=0.01) demonstrated a statistically signifi-
cant change in scores between admission and
discharge. By contrast eVect sizes on the FIM,
LHS, and GHQ were all moderate in magni-
tude (eVect size 0.56, 0.58, and 0.51 respec-
tively) and statistically significant diVerences
were demonstrated between scores on admis-
sion and discharge for each of these measures
(p<0.002).

Discussion
This study provides information about a widely
used generic measure of health status—the
SF-36. The SF-36 was constructed to compare
functional health and wellbeing across patient
and general populations, and to evaluate and
compare the benefits of alternative
treatments.24 The focus of this study was to
examine its performance as an outcome meas-
ure in multiple sclerosis.

The generalisability of our results is sup-
ported by the fact that the demographic and
diagnostic characteristics of our sample popu-
lation are typical of those described in the
literature.35 Furthermore, as demonstrated in

Table 4 Baseline score distributions in instruments measuring a range of health related
constructs

Measurement instrument
(scale range)

Total sample
(n=149)

Mild
(n=47)

Moderate
(n=51)

Severe
(n=51)

EDSS (0–10):
Sample range 1.0–9.0 1.0–4.5 5.0–6.5 7.0–9.0
Median 6.5 3.0 6.5 8.0
Mean (SD) 5.7 (2.1) 2.9 (0.8) 6.1 7.8 (6.5)
Floor/ceiling eVect (%) 0/0 0/0 0/0 0/0

FIM motor (13–91):
Sample range 13–91 74–91 43–90 13–81
Mean (SD) 69.7 (20.6) 87.5 (3.5) 75.5 (8.7) 47.7 (18.9)
Floor/ceiling eVect (%) 1/5 0/17 0/0 2/0

LHS (0–100):
Sample range 35–100 48–100 43–91.9 35–93.7
Mean (SD) 69.5 (13.3) 79.2 (13.2) 68.2 (10.1) 61.8 (10.7)
Floor/ceiling eVect (%) 0/0 0/8.5 0/0 0/0

GHQ (0–28):
Sample range 0–28 0–24 0–23 0–28
Mean (SD) 6.2 (6.5) 5.6 (6.8) 4.9 (4.9) 8.0 (7.2)
Floor/ceiling eVect (%) 1/25 0/32 0/23.5 2/19.6

0–10 point global rating scale of QOL:
Sample range 0–100 23.3–100 5–85 0–81.6
Mean (SD) 55.4 (19.6) 64.0 (19.9) 55.9 (15.6) 46.6 (19.6)
Floor/ceiling eVect (%) 1/1 0/2 0/0 4/0

Mild=EDSS 0–4.5; Moderate=EDSS 5.0–6.5; Severe=EDSS 7.0–9.5.

Table 5 Associations between SF- 36 dimensions
(Pearson’s product-moment correlations)

PF MH RLP RLM SF BP EV

MH 0.09
RLP 0.57 0.23
RLM 0.14 0.54 0.38
SF 0.35 0.45 0.41 0.29
BP 0.22 0.29 0.29 0.22 0.29
EV 0.18 0.61 0.34 0.46 0.50 0.27
HP 0.26 0.37 0.34 0.26 0.41 0.18 0.50

PF=Physical function; RLP=physical role limitations;
RLM=emotional role limitations; SF= social function;
MH=emotional wellbeing; BP= bodily pain; EV=energy and
fatigue; HP= general health perceptions.
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table 2, the distribution of SF-36 scores is very
similar to the results of previous multiple scle-
rosis studies16 17 25 suggesting that our sample is
representative of the general multiple sclerosis
population.

The test-retest reliability of the SF-36 was
not investigated in this study but the results of
others, both in the United Kingdom11 and the
United States,12 report excellent results at 2
weeks. In agreement with some other studies,
our results demonstrate that the internal
consistency for all dimensions of the SF-36
exceeds the 0.7 standard for group
comparisons.12 Similarly, convergent and dis-
criminant construct validity are supported by
the direction, magnitude, and pattern of corre-
lations with other health measures. Further
evidence for construct validity has been
provided by support for the clinical hypotheses
tested. These data support the internal consist-
ency reliability and validity of the SF-36 as a
measure of health status in multiple sclerosis.
Consequently it would seem reasonable to
choose the SF-36 as an outcome measure in
clinical trials evaluating the eVectiveness of
interventions in multiple sclerosis.

When the data are examined in more detail,
however, some limitations of this measure
become apparent. For instance the large floor
and ceiling eVects in four of the eight
dimensions indicate that the range of health
status measured is unlikely to represent the
range experienced by this population, and
demonstrate limitations in the ability of the
SF-36 to discriminate between individual
patients in these dimensions. It is notable that
the floor and ceiling eVects do not simply apply
to patients at the extremes of the disease sever-
ity range; the moderate group also exhibit sig-
nificant floor eVects in three dimensions. The
data also show a polarisation of responses in
the role limitations dimensions. This is perhaps
not surprising when the dichotomous format of
the questionnaire items is considered. For an
example, refer to fig 1, which contains the
emotional role limitations question.

These concerns as to the appropriateness of
the SF-36 in multiple sclerosis are heightened
when the population is subdivided into groups
according to disease severity. This is very
important as the selection criteria of most
clinical trials will inevitably narrow the range of
disease severity of the study sample, sometimes
markedly (for example EDSS 1.0<3.536; EDSS
3.0– 6.52; EDSS<6.537). These results highlight
the importance of examining the appropriate-
ness of an instrument for the specific popula-
tion under investigation. Even though an
instrument may prove to be appropriate for one
group of patients this may not necessarily be
the case for a diVerent group, even within the
same medical condition.

No floor or ceiling eVects occur in the SF-36
mental and physical summary scales, suggest-
ing that these scales may be more appropriate
than the individual dimensions for discriminat-
ing between individual patients at a single point
in time. Additionally they have the advantage of
reducing the number of statistical comparisons
required in the analysis of results, thereby

reducing the role of chance in testing experi-
mental hypotheses.24 A disadvantage, however,
is that it is impossible to interpret precisely
where any changes have occurred; a common
feature of all multidimensional instruments.

The responsiveness of an instrument is of
key importance in outcome studies. If the
instrument is unable to detect change in
health, an intervention that improves health
status may show no apparent diVerence
between treated and untreated patients. Unfor-
tunately, this property is often overlooked and
information about the responsiveness of the
SF-36 in multiple sclerosis trials is scarce. The
negligible to small eVect sizes demonstrated by
the SF-36 show the responsiveness of the
SF-36 to be poor in evaluating the eVectiveness
of inpatient rehabilitation in people with mod-
erate to severe disability. Although some may
suggest that this is because little or no change
has occurred, the moderate eVect size results of
the FIM (measuring physical function), the
GHQ (measuring emotional health), and the
LHS (measuring handicap) show that change
has indeed occurred, at least in these select
areas. Furthermore statistically significant
changes were demonstrated between change
scores on each of these three measures, but in
only two of the dimensions of the SF-36. The
poor responsiveness of the SF-36 may, in part,
be explained by the fact that it measures broad
issues of both function and wellbeing, which,
taken together may not give a clear eVect. By
contrast, the FIM, GHQ, and LHS measure
more specific health constructs. We would also
suggest that the clustering of scores at either
end(s) of the scale, found in half of the SF-36
dimensions, means that the range of the scale is
too limited to enable small but possibly
clinically significant changes to be recorded;
thereby limiting responsiveness. It is stressed,
however, that the responsiveness data in this
study is restricted to patients with moderate to
severe disability undergoing rehabilitation and
that the SF-36 has therefore not been assessed
in a population representative of the patients
included in most multiple sclerosis trials. This
is a limitation of this study.

DiVerent approaches to consider some of the
limitations of generic measures have been used
in recent years. For example, the development
of disease specific measures for multiple
sclerosis has been undertaken either by adapt-
ing current measures (for example, the func-
tional assessment measure38 or the multiple
sclerosis QoL-544); by gathering together a
wide range of symptom specific measures (for

During the past 4 weeks have you had any of the
following problems with your work or other regular
daily activities as a result of any emotional problems
(such as feeling depressed or anxious)?
(circle one number on each line):

Yes No

(a) Cut down on the amount of time you spent
on work or other activities

1 2

(b) Accomplished less than you would like 1 2
(c) Didn’t do work or other activities as carefully

as usual
1 2

Figure 1 Sample item from the SF-36 emotional role limitations
dimension
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example, the QoL inventory39); or by identify-
ing key areas and then weighting them accord-
ing to how important the patient thinks these
areas are to their lifestyle (for example, the dis-
ability and impact profile40). All of these meas-
ures are in the early stages of evaluation.

Conclusions
Understanding the properties of an outcome
measure is essential when choosing the most
appropriate instrument for a study and inter-
preting the information it generates. The
SF-36 is widely acknowledged as the gold
standard generic measure of health status. It is
being increasingly used as an outcome measure
in a range of clinical trials to determine the
eVectiveness of interventions. The results of
this study highlight some limitations of the
SF-36 for this purpose. The marked floor and
ceiling eVects demonstrated in half of the
dimensions, and across the range of disease
severity, indicate a limited ability to discrimi-
nate between patients with multiple sclerosis at
a single point in time. The poor responsiveness
of the dimension scores suggest that it is
limited in detecting change over time in people
with moderate to severe disability. These
results highlight the need for “generic” meas-
ures to be tested for specific populations and
for specific purposes. We suggest that trials
evaluating health status in multiple sclerosis
should supplement the use of the SF-36 with
other relevant and scientifically sound instru-
ments to maximise the validity of health
measurement.
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